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Simulation Investigation of Optical Wave Enhanced Transmission
Through a Subwavelength Hole on Metal Film by
Using Nano-Antenna
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Abstract The optical properties of the subwavelength metal structure have become a hotspot of optical research.
The influence of metal nano-antenna on optical wave transmission through the subwavelength hole on metal film is
investigated by applying the three-dimensional finite-difference time-domain (3D FDTD) method. Nano-antenna is
laid in front of and behind a metal film with a hole, respectively. The zeroth-order transmittances are obtained. It is
found that the second-order and third-order enhanced transmission is realized under the phase matching condition
when the orders of resonances mode of antenna and hole are the same. Energy can be coupled into the hole to enhance
the near fields through antenna resonance when the antenna is laid in front of the hole, while coupled out of the hole
through antenna resonance when the antenna is laid behind the hole.
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Fig. 1 Schematic of the coupling structure.

Antenna lies in front of the metal film
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Fig. 2 Transmission spectra with only antenna and Fig. 3 Transmission spectra when antenna is laid

without antenna in front of the hole on metal f{ilm
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Fig. 6 Near field distributions in (a) antenna plane and
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